Objective: To identify the frequency of undesirable events reported by patients during hospitalization and explore the relationship between undesirable events and perception of safety and satisfaction with care in China. Design: Cross-sectional survey. Setting: Chinese university hospital. Participants: Adult patients (N = 341) discharged from medical and surgical departments. Interventions: Patients were interviewed post-discharge using a survey instrument to ask whether they had experienced specific undesirable events during hospitalization. Patient perception of safety and satisfaction with care received were also probed during this interview. Main outcome measures: Frequency of interpersonal problems, medical complications and healthcare process problems, and perception of safety and satisfaction with care. Results: In total, 601 undesirable events were reported (rate of 1.76 per person), including 229 interpersonal problems, 132 medical complications and 240 healthcare process problems. The most frequent event was insufficient explanation of medication side effects (22.9%). Both the perception of safety and satisfaction with care were related to the experience of undesirable events negatively. Conclusions: Many respondents experienced undesirable events during hospitalization and these experiences impacted negative on patients' feelings toward the hospital. Engaging patients as partners in reporting undesirable events is a valuable tool for identifying and monitoring problematic areas of care. In order to encourage the contribution patients could make to improving patient safety, it is necessary to develop patient incident reporting systems.
Introduction
Since the publication of the report 'To Err is human' [1] , the international drive to improve patient safety has been reflected by growing attention to this issue in China. While monitoring of patient safety in China is rudimentary, with no large-scale empirical studies to quantify the severity or extent of safety-related events, the Chinese Hospital Association (CHA) estimates that 1.6-7.6 million patients experience safety-related events in Chinese hospitals annually [2] . Many healthcare organizations have responded to this issue by initiating efforts to improve patient safety. For example, the CHA has disseminated the goals of patient safety continuously since 2007 [2] . The institution of Peking University Health Science Center-Joint Commission International (PUHSC-JCI) Joint Institute for Health Care Improvement and Patient Safety was created in 2008 through a joint venture between the Chinese government and the Joint Commission [3] , and a web-based voluntary reporting system for adverse events was established by the Ministry of Health in 2008 [4] . The spontaneous reporting of safety-related events and the creation of a culture of patient safety are both emphasized in the 2014 and 2015 Patient Safety Goals published by the CHA [5] .
The involvement of patients themselves in safety initiatives has grown in recent years. Indeed, China has participated in the World Health Organization 'Patients for Patient Safety' workshops, which advance the development and use of interventions to support both patients and their representatives in securing their own safety in healthcare contexts [6] . Patient involvement in safety-oriented activities reflects the Chinese policy of encouraging patients to become involved in their own care [7, 8] . Indeed, the need to involve patients in the detection and prevention of adverse events has been highlighted internationally [9] [10] [11] [12] ; given that patients are inherently at the centre of the healthcare process, they are ideally motivated to help ensure that their own care is delivered in the correct manner [13] . It is important to be aware that patients are the only individuals physically present during every consultation and treatment, since the professional healthcare workers treating them frequently change throughout the course of the treatment. Thus, patients are a valuable resource for safe and effective treatment systems, since they acquire important contextualized information during the complex and distributed process of receiving care [14] .
Knowledge of safety-related events in China is currently based mainly on retrospective review of health records and reports by healthcare professionals [15] ; these two sources of information have both strengths and weaknesses. While retrospective record review is often preferred because of its rich clinical account, it is recognized that it can lead to an under-reporting due to variable standards in documentation, clinician oversight and fear of litigation [15] . Voluntary incident reporting systems that rely on healthcare staff have been established [15] , but whether a given incident is reported or not can be influenced by factors such as organizational safety culture, the likelihood of personal blame and how interesting the incident appears to be to those involved [16] ; such systems are known to suffer from widespread under-reporting [15, 17] . Compared to professional healthcare workers, patients are less likely to be influenced by hospital environment, and could highlight specific instances or capture details of events [17] [18] [19] . Real-time reporting by patients who experience problems during their care may help to mitigate some of these problems [15] .
Patient reporting of safety-related events is an interesting and novel area for study, and most studies on retrospective reports by patients originate from USA [18, 20, 21] , Switzerland [22, 23] and UK [24] . Furthermore, the most efficient and successful reporting methods have not been acknowledged and standardized guidelines on methods and terminologies have not yet been developed. Indeed, with little attention paid to the potential of using patients as a valuable source of information, studies on patient reporting of safetyrelated events are still limited in Asia.
Evidence of the potential contributions that patients could make by providing retrospective accounts for incident reporting systems is needed in China. The aims of this study were to investigate patient experiences of undesirable events that may occur in hospital, and to examine the association between the occurrence of events and the perception of safety and satisfaction with care.
Methods

Study design
Data were collected from two medical departments and two surgical departments in a level 3 hospital in Guangzhou, China. The hospital's institutional review board approved the study protocol and all participants provided written informed consent. The anonymity of the respondents and their data were guaranteed by the use of anonymized codes.
Patient eligibility and enrolment
Patients were eligible to participate if they: (i) were at least 18 years old, (ii) had a minimum length of 3 days stay in hospital, and (iii) were able and willing to give informed consent to participate. Patients were excluded due to: (i) their identities as healthcare workers, (ii) inability to make accurate judgments (due to health condition or aging) and (iii) time constraints (having to leave for medical tests or therapies).
Patient surveys
The main variables of this study were undesirable events, a list of 27 items that were categorized as interpersonal problems (seven items), medical complications (10 items) and healthcare process problems (10 items). Patients were asked to answer whether any of these events had occurred during their care (response format: 'yes' and 'no'). The definition of undesirable events in this study was 'an unintended or unexpected incident, which could have or did lead to suboptimal consequences or varying degrees of harm to the patient, physically, psychologically or financially'. Thus, while it is possible for medical errors or adverse events to fall into the category of undesirable events, not all undesirable events will be classified as medical errors or adverse events [23, 24] .
This item list was based on the research by Agoritsas, which included 27 items broadly describing suboptimal outcomes and processes that might result from error, and that might result in consecutive harm (nine medical complications, nine interpersonal problems and nine healthcare process problems) [22] . In this study, the original list published by Agoritsas was adjusted and revised according to similar studies [23] [24] [25] and consultations with an expert panel of clinicians. New items were added and existing items were removed from the list. For example, unplanned extubation, which is important and common in China, was added into the medical complication category, while 'you were not given due respect' was removed due to its obscure and overlapping meaning with other items. To ensure comprehension of the terminology used, 15 hospitalized patients were pre-tested iteratively. These patients were asked to complete the survey on their own during a quiet time. Face-to-face interviews were then performed in order to screen out any terms that were obscure or ambiguous. Minor modifications were made to the survey in order to revise the medical terminology into layperson's language.
The second section was a patient self-assessment of their own perception of safety and satisfaction with care. To ascertain patient confidence in the hospital, respondents were asked, 'With regard to the complications, problems, or unexpected or unpleasant situations you experienced, how safe would you feel being admitted to the hospital?' The response format was on a scale of 1-4 with 1 being very safe, 2 being pretty safe, 3 being a little unsafe and 4 being very unsafe. To evaluate patient satisfaction with the hospital, respondents were asked to report their care ratings. The response format was on a scale of 1-5 with 1 being excellent, 2 being very good, 3 being good, 4 being fair and 5 being poor.
Other patient characteristics we examined were gender, age, education level, length of stay, self-perceived health status, feeling downhearted and blue and department.
Considering the survey tool was designed to measure the frequency of undesirable events, generated within the quality of care service based on experience with healthcare incidents, the stability and internal reliability of the list were not probed. Expert panel, consisting of two clinical management specialists, two nursing management specialists and one charge nurse, and patient consultations were used to assure the face validity of this survey tool.
Procedure
A study investigator approached each patient admitted to the study units from September through to October on the weekday morning of their discharge; the study investigator explained the purpose of the study, described the protocol and requested written consent to participate in the study from the patient. Upon giving written informed consent, an interview was conducted by the investigator to ask patients to complete the questionnaire.
Data analysis
We explored the frequency and rate of undesirable events. A Spearman's rank-order correlation was performed to determine the association between the frequency of undesirable events and patient perception of safety and satisfaction with care. Chi-square tests were performed to test the associations between patient characteristics and perception of safety and satisfaction with care. Then multivariate analysis was performed using Regression analysis aimed at determining the best joint predictors of perception of safety and satisfaction with care. The conventional level of P ≤ 0.05 was taken to represent statistical significance.
Results
Participants
Out of 400 patients, a total of 341 (response rate: 85.3%) agreed to participate in the survey. Descriptive information regarding the participants is provided in Table 1 .
Undesirable events
Patient responses to each undesirable event is detailed in Table 2 Associations with perception of safety and satisfaction with care
Perception of safety and satisfaction with care are detailed in Table 3 . Most of the participants gave positive responses. In total, 40 (11.7%) participants did not feel safe and 26 (7.6%) participants were unsatisfied with care. Associations between the incidence of undesirable events and perception of safety and satisfaction with care were explored. Patients who experienced more undesirable events were more likely to give poor evaluations towards hospital (perception of safety: r = 0.816, P < 0.001; satisfaction with care: r = 0.347, P < 0.001).
Associations between patient characteristics and perception of safety and satisfaction with care were explored. Patients who perceived worse health status or feelings were more likely to feel unsafe (self-perceived health status: X2 = 262.83, P < 0.001; feeling downhearted and blue: X2 = 246.61, P < 0.001) or unsatisfied (selfperceived health status: X2 = 459.38, P < 0.001; feeling downhearted and blue: X2 = 241.52, P < 0.001). No other significant differences were found between gender, age, education level, length of stay or department and perception of safety and satisfaction with care.
Then incidence of undesirable events, patient perceived health status, patient feeling were undertaken multivariate analysiswhich are detailed in Table 4 . The multivariate analysis indicated experience of undesirable events and patient feeling were significant factors of perception of safety (undesirable events: B = 0.816, P < 0.001; patient feeling: B = −0.16, P = 0.001); experience of undesirable events and patient perceived health status were significant predictors of satisfaction with care (undesirable events: B = 0.391, P < 0.001; patient feeling: B = −0.441, P < 0.001).
Discussion
To the best of our knowledge, this study is the first of its kind in China to empirically investigate patient experience of undesirable events in healthcare. In total, 73.6% patients reported the occurrence of at least one undesirable event.
The most commonly reported events related to inadequate explanation of medication side effects from interpersonal problems. When patients felt inadequately informed of the side effects of their medication, they experienced heightened levels of anxiety when the side effects occurred. Patients are often physically or psychologically vulnerable; therefore, reactions to unexpected side effects can be severe and traumatic. Although the essence of interpersonal problems is not medical errors per se, it can still lead to negative effects (emotional or physical) on the patient [22] . Effective communication between healthcare professionals and patients can affect patient compliance significantly [26] . Lack of information or inadequate explanations (such that patients are unable to fully understand) can result in patient non-compliance with medical advice. The most commonly reported event with healthcare process problems was pain control. The most likely reason for this is that pain is a subjective experience, making it difficult for a third party to be fully informed of a patient's feeling of pain. It is possible that healthcare professionals might underestimate patient pain levels, resulting in inadequate analgesia. Indeed, different patients undergoing the exactly same procedure may well experience significantly different pain levels. Many patients reported that the fluids in their drips were not changed when they should have; a possible reason might be an inadequate number of nurses working in a shift, which is a common problem in Asian countries such as South Korea [27] . In this study, each nurse was responsible for the care of between six and eight patients during the day shift and one or two nurses were in charge of the whole department with~50 patients during the night shift.
The most frequently cited medical complication was phlebitis caused by use of an intravenous line. The reason for the high frequency of phlebitis might be because intravenous injection was the most commonly recommended treatment. If patients were able to identify and report these events voluntarily to medical staff, the negative effects might be able to be mitigated to a certain extent. For example, one participant in this study mentioned that when she was first admitted to hospital, the nurse was about to administer intravenous treatments on the side of her body which had been previously subjected to a surgical procedure. Then she expressed doubt 26 (7.6) You experienced an unplanned extubation (urinal catheter, stomach tube, tracheal intubation, puncture of a vein or artery, and various drainage tube).
(3.5)
You experienced an adverse reaction to a drug. 11 (3.2) You bled a lot after an operation or catheterism.
8 (2.3) You were injured in a fall during hospitalization.
5 (1.5) You needed to be transferred to intensive care because of a complication that occurred in hospital.
4 (1.2) You developed a pressure ulcer (skin wound) in hospital.
2 (0.6) You had to be re-operated urgently within 3 days of an initial operation. 2) You experienced a medication error (You were given an infusion or drug at the wrong time, or at the wrong dose, or a dose was omitted, by mistake).
(8.2)
A test was repeated needlessly, by mistake. 10 (2.9) Doctors made a wrong diagnosis.
5 (1.5) A test was not done when it should have been.
5 (1.5) A test, surgical intervention or therapy was nearly or in fact performed on the wrong site of your body.
4 (1.2) You were confused with another patient during a test or a treatment.
2 (0.6) A planned test was omitted, by mistake.
2 (0.6) and the nurse changed to other side of her body, thus an intravenous related medication administration error was avoided.
Patients were a potential resource to report undesirable events. They could provide more detailed information about some events they did experience than healthcare professionals, who may simply be too busy to pay sufficient attention to certain incidents as a result of heavy workloads. According to Weissman's research, patients could also report events that were not documented in the medical records [18] . Therefore, incident reporting, a method traditionally used by healthcare professionals to identify adverse events and other threats to patient safety, may be effectively used by patients to identify problems related to patient-centeredness. Patients could provide more information on undesirable events in their healthcare than information that could be retrieved using more traditional methods of investigation.
Patients who perceived worse feelings or health status were more vulnerable, sensitive and nervous, and tend to report more problems, feel more insecure and less satisfied. Individual experience of undesirable events can affect patient perception of safety and satisfaction with care. Commonly, patients do not seem to be particularly concerned about clinical safety and they feel trustful towards healthcare professionals when they have just been admitted to hospital. However, this feeling of trustfulness changes when they experience an undesirable event. Patients who experienced undesirable events were likely to feel insecure and unsatisfied, which can lead to suspicion of healthcare professionals and potentially result in poor patient compliance with follow-up treatment. Great efforts therefore need to be made to identify these patients experiencing such events to help them possess more confidence and satisfaction towards hospital in order to create a more harmonious medical environment. This is the first study of its kind in China and the results of this study offer some prospective optimism regarding patient reporting of undesirable events. Further research is required to investigate the repeatability of studies of this kind, what the best strategies are to elicit efficient patient incident reporting, and to recommend standardized approaches for the wide-scale implementation of patient safety initiatives [28] . More generally, patient reporting is not validated against more objective measures of incidents in this study, so a record-based validation procedure or a combination of diverse perspectives should be used to address this complexity in future studies.
There were several limitations to this study. Firstly, the study was only conducted on patients from four departments in one level 3 hospital in Guangzhou, China. The study needs to be repeated across other patient specialities and in different departments of different hospitals in order to ascertain the genelizability of the findings. Secondly, all respondents were included in the denominator, including those who had less experience with some aspects of hospital care, so the frequency of specific event may have been subject to bias at the individual level in the analysis. Thirdly, the participants were interviewed in person so could have been subject to response bias. The patients might tend to give more acceptable answers instead of responses relying on sensible reality to please the investigator. Finally, patient surveys do not cover those that experienced the most harmful incidents, such as persistent disability or even death, and may lead to selection bias. However, 'selectivity' has also been proved to influence other incident reporting approaches relying on healthcare professionals and medial review [21, 29] . Thus, these different methods should been seen as compliments, not substitutes to each other.
Conclusion
This study suggests that surveying patients to investigate their personal experiences of safety-related events is a promising approach and a valuable tool for identifying and monitoring problematic areas of care. Patient reporting of undesirable events may have value as a quantitative indicator of quality and safety. Future studies should explore effective interventions to encourage patient involvement and strengthen the role of patients in this area in order to enhance the contribution made by patients to improving patient safety. 
